Comparison of antithrombotic and haemorrhagic effects of edoxaban, an oral direct factor Xa inhibitor, with warfarin and enoxaparin in rats.
Factor Xa (FXa) is a key serine protease in the coagulation cascade and a promising target for a new antithrombotic agent. Edoxaban is an oral, selective and direct FXa inhibitor. The objective of this study was to compare the antithrombotic and haemorrhagic effects of edoxaban with clinically available anticoagulants, warfarin and enoxaparin, in rat models of thrombosis and haemorrhage. Rats were treated with single oral administration of edoxaban, repeated oral dosing of warfarin for 4 days and single subcutaneous administration of enoxaparin before thrombosis or haemorrhage induction. Thrombosis was induced by the insertion of a platinum wire into the inferior vena cava for 60 min. Tail template bleeding time was measured after making an incision on the tail. Edoxaban at 0.3, 1 and 3mg/kg exerted dose-dependent and significant inhibition of venous thrombus formation. The 50% thrombus inhibition dose (ED(50)) was 1.9 mg/kg. At supra-therapeutic doses (10 and 20mg/kg), edoxaban significantly but moderately (less than 2-fold) prolonged bleeding time. Warfarin and enoxaparin also dose-dependently inhibited venous thrombosis and prolonged bleeding time. The ED(50) values of warfarin and enoxaparin were 0.12 mg/kg and 500 IU/kg, and the 2-fold bleeding time prolongation doses (BT2) were 0.16 mg/kg and 1700 IU/kg, respectively. The safety margin (ratio of BT2 to ED(50)) of edoxaban (>10.5) was greater than those of warfarin (1.3) and enoxaparin (3.4). Edoxaban inhibited venous thrombosis comparably to warfarin and enoxaparin, and the attendant bleeding risk of edoxaban was lower than that of warfarin and enoxaparin in rats.